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PURPOSE: A channel characteristics correction 
method is provided to improve demodulation 
efficiency of a received signal by correcting channel 
characteristics with a long OFDM(orthogonal 
frequency division multiplexing) training symbol and 
a pilot signal existing in each symbol. 



CONSTITUTION: Each channel characteristic function 
is obtained from each long OFDM training symbol. 
An initial channel characteristic is obtained by taking 
an average of the channel characteristic functions. 
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The error from the averaqe value and each channel characteristic is compared with a threshold value. If the 
error of the transmission channel is larqer than the threshold value, the channel characteristic of a 
subcarrier adjoining the pilot signal is obtained to correct the initial channel characteristic. 



COPYRIGHT 2001 KIPO 



Legal Status 

Date of final disposal of an application (20011023) 
Patent registration number (1003173840000) 
Date of registration (2001 1129) 



http://kpa.kipris.or.lv/newps/kpajmage/1999A1019990062658/kpa.xml 2005-08-04 



WIPS PIView 3.3.3.0 


r 


(19) tfitb^l^^-^^(KR) 
(12) ^7fl^^i(A) 




(51) Int. CI. 
H04N 5/50 


(11) -ir^HSiJl 

(43) ^7ii<a*> 


^2001 -0064281 
2001^07^09^ 


(21) 
(22) 


10-1999-0062658 
1999<d12$}27°J 




(71) *€°J 
(72) 

(74) cj)e]<y 

(77) -a^l-^-i 1 


<3*l#7r ^si A h t 1 ^* 

150-875 

343 
135-283 

^t^^l 7 <^^*]3f-958^*l303£ 




(54) •t-S'g 


^ J£3 





£ 4^ ^ Ji^ «v»H ^^-S. 3f°JS ^ A <^ *43 OFDM >3#(long OFDM tr 

aining symbol)^*! 3 44 JS^fc ^+Jtcf ^4l7|Sl %MM?l£^ ?M) Si^. "liHtt £ OFDM S 

eflol^ -at(Ti)(T2)S^El 44 ^IK^M/^* ^Hf fc4*h A o v 7l 44 ^ A <! ^(//^H//^ *JS#(;/ C )# ^Kr «4*. 

A o v 7) W&(// C )*l- *H4 ^(^lM^)^ £*r&(error)# ^*r°1 3± £*r&*r ^i^, A o v 7)*H £*r& (error) °1 3± £*r&5Lt)- 

h3 *<US A J£°11 ti^tt ^tf**^ 44 *HJ# ¥*H A o v 7l %^(// c )# Ji3*rfe *4t 4^4. 

£6 

$4*1 

£l£ IEEE802.11a OFDM = efl°j2] J£9j «HM£. 

£2£r OFDM fltt ti± °J#3# *L°J 4a1h. 

£3£ OFDM 3* «4°J4H ^* (SIGNAL) 2) t^-fr £°J °fl A l£. 
£4^ £3<HH ^1: (SIGNAL) 2] «U ^-^-^ ^oj a> 

5L5^r *tV*sMH ^°J^ °« A l£. 
H6£ * ttflfl 3$ 41£ 

£7^ £ -s^wh °il A l£. 

£ ^ <2(LAN) 7l^ofl 3 &$] t 44 ^ 

^e|) ^^i ^^i c|)«^ (Spread Spectrum) 1-2MbpsB] ^£5. ^-^t t_Vcf. 

a em. f-^J 7l#2) o}^ 7H §7).§<hi m-e}. ^cf ^-^ ^£ofl cfltb ^7^4 5)58 cf. 

4S. HDTV ££tt DVD ^51^ ^^*fa^> ^ Mbps4 A 1^El 20Mbps ^£S) « AS. t>^r. 

o|o|i n)-ef ( IEEE 802.11a, HIPERLAN. MMAC f <He1 ^^°1 °JA«I o|# A o v ^^} ff^t A o v ^ M 



2005/8/4 



1 



WIPS PIView 3.3.3.0 



IEEE 802.11a t7-3£ ^ Mbps3 3.4* *\$% ^ ^of] OF DM (Orthogonal Frequency Division Multipl 

ex) *8 

IEEE 802.11a if33 OFDM 3£ =efl°J £1 S| °*H£°I1 *}% 

°|7M, t^- short symbol, Tfe long symbol, Gle- Guide Interval!: M-Er^d^r. 

3£ = efl°c!£ ^ t1~t10 107l|2] OFDM £efl°l^ A]t(short OFDM training symbol) 0 ] H T1J2f-°J 27JS] OFDM leW^ 

(long OFDM training symbol) 0 ] ^i^^cf. 

cf-g-°5. ^l^S) £2: sfeHE] ^^.t #ji oj^ ^(SIGNAL)* ^SrH H]°l*l(Data1, Data2)t 3715. M-r°i *d£*r 

A o v 7] OFDM m^l°]^ ^t(short OFDM training symbol)^ ^3: 3t, ADC 2^, 27l) o)avo] ov*fli+ ^j.^. A | ^a] ov^q Ajej( a 

ntenna diversity), 2:71 %7\ sj-Pj^s^ £*r timing f^Uf-fr $1*11 4*«Hr 5-°- 5., 127HS] ^^Sr(subcarrier)5. °lf-°l^ ojooj *i 
ti_V£3HI flM^fe- of en ^o] QPSK(Quadrature Phase Shift Keying) >«+-§- 

^-ai*.^^* { 0,0, 1 -t-y,0,0,0, 1 ^y,0,0,0,- 1 -y.0,0,0,-1 -y,0, - - (1) 

o.o.i -y. 0,0,0.- 1 -y.o.o. 0.0,0.0.0, 1 +>, 0.0.0. 1 -t-y.o. 

0,0,- 1 -y, 0,0,0, 1 -t-y, 0,0,0,- H-y,0,0,0, 1 -»-y,0,0> 

°H2) <JJ:fe °r2fl *!(2)# 2°1 £««ch 

(2) 



— Mr,'* 



A <M OFDM >at(long OFDM train symbol)^ ^ 3r°n\ ^ ^r^Hr SL^V 4^. Hefl°J ^-7](frame synchronization)^^ 

4**rfe- 52711 SI ^*^3r(DC ^# XlflJS. °lf-°l*M °f*fl ^(3)4 BPSK(Binary Phase Shift Keying) W <H* 4 

z,. 2fi2<5 = { l.i.- 1.-1.1,1.-1.1.-1. l.i. i.i P 1,1.-1.-1. l.i.-i. (3) 

1.-1.1,1,1,1.0, 1-1, -1,1, 1,-1, 1,-1.1,-1. 

-1,-1,-1,-1,1,1,-1.-1.1,-1,1 -1,1.1.1,1 > 

o|121 aJJL^- o]-efl *](4)°+ 2°1 

Ar^2 M] 

i 

A o V 7] *1(1)4 (3)<>l|Ai ZfZ]- ^-o) cf- 0}ft± £aJ ^Sj^ *} 7 ) $1*H*lCh 

a el JL, A o v 7] OFDM Sello]^ ai £( short 0 FDM training symbol)*] ^^sK^ A o v 7] OFDM D t(long OFDM training symbol) 0 !) *]*fl 1/4°] 
°J -83 1/43. S-cf. 

OFDM ^2:^ £2 °+ ^°] -r^^l ^^(IDFT)^ °|-§-^^f. 

A o v 7l 3reriEi# ^t(SIGNAL)^ £3 4 ^ A d3°l <A2.°\ ^2: ^B^ 3-1 flo) f. Ji7f 3L«- 

£t°] A Jt°lH.^ 7K V 7 J"^ *BWEl(1/2 ^i, BPSK 3*1 3£^5=)i- ^J^tVcf. 

^ v 7] ^t(SIGNAL)S) ^i^lrfrate)^] 4€- ^^r^]^^ H4 S] S^D 

"a § (SIGNAL) 2 r ^1°1 E](Data1,Data2)2] ^^ofl^ <2.£aJ a o^v ^ 2 . f . - W l ^^a^ Aj^ufcf 4 7H£] ^^^(pil 

ot) <d3L# ^^sl-b^l, a 3r°J5! £5 4 ?J-°] ^-**nr -21, -1 . 1, 21 SI 3*]°J| BPSKt ^r*^^ A « Vo J?!:c]-. 

BPSK ££Ai ^.^BKpiiot subcarrier)2] m t(SIGNAL)# P 0 5. A]a]-§H °r2fl ^(5)2] /> rt °ll 4^ 
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^71 a=S -t!i(coi»/«R)# 4*«H 4^% v .°£.4 >£4 ^a] A jb* 4= 52=1-. 
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a4 «i<H^ ^ 51b *4«<»| ca<^. 

£ <|Hg,g- ^efls] g-^^f. 7l)Aisl-7l ^SH 4°J5 ^512) s.Aja. o|^-sl.ol Aj£ a^s. ^ig^^ f:^^ OFDM -y#(long OFDM t 
raining symbol)5.^El2) *H<4 «l-8-*fe- ^^-^4 =rAj7l2) Aj^& ^=a 0 va) ? | £ s. «))^ >g^o| a^o) oj^. 

& ^7)2) ^aj* t A d*7l ?1*H OFDM -at(T1)(T2)a^El 442I 4 4 ^^(^iHw^)* ^*rfe- «4*. ^71 44 * 

^ t i r(// c l)(/7 c 2)2] ^55i(W c )# -?8rb <&A$t. A o v 7| ^^^(^2) 44 ^ A j(^ c l)(// C 2)?>2l i^5i(error)# 5.*)^^ H|iL* 

^42)., ^7l4Ai A*HKerror)«| 4)± S.-^^ 3^ Al^ofl «y^t> *>&£B|-2] 44 A o v 7) ^(// c )t fi.**^ 

£EtK «■ "ttfl* A o v 7)2l 2 T %& t^*7| ?)SH Seflol^training aJ^(ti)(T2)S.^e1 ^s) *fl^ ^^^^(^iX/r^t ^sH 3. 44 ^ «• 
^(^0(^)21 *§3&c(// c )* ^*)b "342^. ifl-llS aj^o] 4^ ^ (//cp//o<)t ^7jo)i cfltv s^<y?J AJ^2) s))^ W ^ 

ZHHjilotcTvgyi T^t «42). ^-7) ^Aj ^^^(^^(//^/to/avgjs) i*)Si(error)# ^± A^St (Threshold) 4 a) 2 §Vb ^4^, 

^7|4a1 i4^(error)°l a)i £*)&<£'} ^<a?3 Aj^ofl <y^^ JfL^S] 4*4 A ^7) ^^(// c )f- J4**fc -34t t^8?, v 

1^5 m. 

^7)<H1a-) 44 ^-y <a-4fe ^°J5J Aiis^-Ei ifl^ ^aj ^^( HcP</o/ )f 2)^4, ^7) 44 ^^(//^i/o/)! 7|^o a 
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t)» 5t* i7) j«« s^j «-4 i (// c )4 th>«M i**)b 4*^- 4=^^-8: ^*®a 

t.^. *-7)4Al 44 a.*-§r 91^ "3-4^ 5J)°=15i Al^a^ElS) *flg s.Aj ^ (//cpi/o/) ^. o|^oi ^91(window)M12) -f^3i)2) 
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*H4-^ 44 ^££^4 jflvg 44 ^{HjUot)* ?4*r 434. 44 *H4 4 A <3 V^tJTopifaOttSI £4 
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, £3 34 (window) v| 2] *fi<£ 4|3 ^( Wopjtotels )f. 4444 £3 <fl« (window) Ml H 434 *4£44 *H4 ^3 4^&(////x>m P ,7 o 0 
£ 4t4*r 434. 47))2J *<jl««1 44 a 4&cfl 44£r ^fl^nM 44fc 4 A J ^3&(/// rom /»forH 7 r f 4(weight)# ^44 OFDM 
titdong OFDM training symbol)^^ ?4 *|)<g 44 ^(//^ 444 * (1+weight)3. 4£°3.4 ^44 4-8-4 *H4 *3 ^3 

SKCtom*!/^* ^4b 43 ° 3. 4^4^ <r 5tf4. 

44. £ B e V, S* S4°l) 44 A <Ml«| 4^44 4-§"4 £4. 

£ «flsi "a-a^Hfe- £6 si >yi *#e4 3-44 43 4f-444. °it 4344 4#4 24. 

4*1, 27)12) OFDM ££flo|^ >St(long OFDM training symbol) *r. 4* (11,12)5.^4 ^4 4(7)# 4-8-44 44 *D4 44 ^(HjHHj)^ 

?44. 

4 4-, *H4 43 «-T(// c l)(W c 2)f 4444 ^S^S.*! OFDM Seflol^ 4-£(long OFDM training symbolH42) ^ ^t^* ? 
44. . 

4 7fl2l 4tf 4=r(// c l H^Vt 4£4 3"f °il 4*11 4&4 S7l<4 5fflol<gol ^oflA-j SH<HV+ Aj^f £7) 444 *H4 43 
3f4 *4 ^^( Wc ,)( Wc 2)f. ^av^H V*c±+H£) )4°5L4 *H4 43 fl^SK"^ 744. 

2 

4 *, 44 43 S J£5*(/-/ C )4 *H4 *Hj «" i r(// c l)(// c 2)2l £4&(error)* 4efl 4(9)4 24 7)1^711 44. 

2 Z l-Wew-^ewl") 

\ (-1 A JV>/2 " / 

error- jj- 

A <M 4,'(9)°fl A 1 ?4 £45Jt(error)£ #-g-, sdl<>l^ 5) 42: 44f-<Hl 44 444 *r 

^. goV^-^^ olA jL. A°\*% =S£f- <4^M1^ *l<3^(Delay Spread)°l ?1^^^ i^r5)t(error)°| S=#, ^2 U 0 V ^!4H ^^l7> °J 

bdl -St^ Hle^ 7r tH^^^ 5.^(error)-& %°\^. 

<>H, ^2: «S-4l<ga *11^ ^^2] a.'gol ^S.t> 31± i* r 2t(Threshold)=l- « =efl°j2) i^rSKerror)* «USH 4°J5J(pilot) ^Ji* °l-§-^ *H 
°M «r£r. « =ell 0 J2l iA r 5c(error)°l ^± i*r St (Threshold) Ji^ ^-f «D4 a.'S 0 ) *fl^ s i 

aJrtflS., « S^12J21 S.*l-Sl-(error)ol 2)i £*V&(Threshold)SL<} *L%o] ^^ji f^^oi^ 2}-^5J ^^(piloOS-'f-Ei <g^- 

=8^.1- °l-§-*H *J4 ^21 *g-ffS);(// c )-§- a^^Hl 2l«« s.^ $-^&(CompH c )% a a-^SKcom^^ «>l-§-*H T^-ili* 4 

* A j2) flffSK/^* 271)21 OFDM Seflo)^ -a#(T1.T2)'>l) A 1^ DC ^fl** ^)2)?V ****MI JL^^ ^ A i^# ^^*M 0 v> a 
«+■§■ OFDM -tJt(SIGNAL)-fElfe 47l)2l KHIS *«*Sr-Htt M-°)^l 4871) ^tWHlb '114 4^* ^^tV $0.?} 

«*2M. D fl OFDM -8t°m ^4 ^# ^S. ^^s}?) $)*H ^°El*>7fl 47|)21 4°J5J -iliS^El ^Ba5- *D4 ^a.(//^/to/)f- t 1 ^ 
4. 

ail HI. ° r el) 4(10)4 *H42) ^^^(Delay Spread)4 -t-^ d)^ ^-(Coherence Bandwidth)42l 4t1)4' :> 1) a 1 t 1 ^ 

* *N421 4«a^2) ^^ofl u)B)itV4. 

CBWa. \/DS (10) 

4*1 ^421 4<a^r(Delay Spread)°l 71^^^ >84 ?ffe4a a.^ 0)^^ (Coherence Bandwidth)^- 2, v 4 

44 •ftcfls.. 442] 4 < a^-°] 444 ^ tfl4^-^ 44t)1 €4. 
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44. 

4 *. ^4^42) *D4 ^ ^ 3.(11 J-rompilot)2\ 7il4 ^4t ^^44. 
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^ \ (11) 

update** 1 



Hcpiiotcrvg- 

J c 
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444. 44 4^ $}l( H j mmpi i ol )£ ofl OFDM 3444 444 ^£ SU SE* 44 43 44(77^)4 4** 21 34-2.3 $444 4*4 

43 -at 4444 44 flsatw^totos)* 4*44 *»4t 45. <hi ^ ^ <hi 44 334 4344. 

4. 4'zfl 3(12)2) g°l 3444 44 43 ^{HjilotavgW 344 ££*(window)4 4*1 £4 4444 43 44*421 44 43 4 
^&(H Jh>mpitot)% 4*44 44. 

H Jrornpilot^ ^*(H cpilotavg* window) 
p-i 
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(H C +H cfrompilot* weighi) (13) 
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44. 4 4^* 4-S-4 7 J-4. 

OFDM -at(T1,T2)S.4El ^ ^^(Wc)* ^1^411 4°J 5 >J tii(pilot)S^ElS| ^^(//^to/)* ^iH ?"4(Nu)4 

421 ^^^(//^/to/^t 7)]^4fe 43* £6 21 ^-<y t v 3f35.s -t^tb4. 

4 4°J5J 44*4°fl^2l SHI «^(// c )4 4°J5J ^iS-^ElS) sg^sK^ito/ayg)^^ i45t(error) ^. 4°JS(pilot) -tli 

aJf i El °. ii)^ s.^ ^(// cP ifo/)4 OFDM H.flM^ -a#(T1.T2)aJfEl 4« % v *(// c )* 4^5 ¥**4<KI «fl^4fe ^34 
21 i4St(error)l ^1^44 l J Jf 'K2| S.43*(error)°l 41 i i45i(Threshold)a.4 e4 44^4. 

4 <H1 44, 3$ ffl'gsl 5.45t(error)4 ^± i4SKThreshold)i4 a^l ^^'S ^fl'i 43 £34 'as.&.o.os. OFDM E.Eflo|^ •8£(T1,T2)3. 
^-E121 44 43 ^^iKz/c)* 4-8-44 *4 A J3:2l 42 1 **844. 

4tflS.. ^El* ^11421 S.45it(error)4 *1± £4&(Threshold)<i4 a4 *fl^ 43 £34 €5-4 44 43 4^3 SKComp/f^* ^ 

44 £6 21 -tU *f-£4 *°J4 43* * 8 S4?fl 44. 

oi7l^, «H4S| ^ojBj 4££4fe- 4e1 cflt.v 44 s>y ^ (//cpi7oi)t a^*>^ ^o] d ^ a]5:21 42 3** V*4« * $4. 
#^21 £4 

3-4 «HI 4 341*1 334 44 £4 4 IEEE 802. 11a ff^«fl 44 °3 « *4 4±<a°l4 OFDM eeflo]^ -y§(| 0 ng OFDM training sy 

mbol)4 °l) 3444 ^^44 445 4£* 4*44 44 43* £345.3.4 ^-y4±2) 42 34* 444?l* 5-47> 5J4. 

(57) 3421-3^1 
344 1. 

OFDM SJfl43 3*(long OFDM training symbolH4 3* 44 435.3 *4 4^21 42* *«844 4^°fl 5144. OFDM Eefl43 3*( 
T1)(T2)34E1 4421 44 434*(// c D(// c 2)t 444 41 444, 3?l 44 43 44(^/ c i)(//^)t 3544 £4 44 43(// c )ft 444 

42 444, 34 34SK// C )4 44 43(tf c i)(// c 2)44 5.4&(error)* 444 *li 5.A)5t4 4244 43 444, 34°H4 4* 4421 5. 

4si(error)o| aji 5.4Si£4 a4 4°J?J 45:4 <y^tv 44*421 44 43* 444 34 i4 44 43(// c )* £3 4 4 44 44* 4*8 

4* 435.S. 4b 44 43 £3 4 1 * 

344 2. 

4144 444, 44 44b 445 4£34<M 44 43 44(^/fo/)t 444 41 434, 34 44 43 44(77^/ 
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3 (window) vflofl ^^5^2] ^^(//^^/o/)! *«2 434, A <M 5*8 4>3&U/,/7»m/7;fo/H nt^Kweight) 

§• i7| *<8 ^(^ofl tt««W ii.3*H? *ti3 4=8°3. °)f-<H?i ^-i- ^°5L *<8 J£ =8 HM. 

*HM *«4 4<ti3! -ai£*3 *Hj ^(H^iotm >h 434, ±3 -a 3?) jfltf *4 W^/i^to)* *i 
tf*H fl^JSKw^toto*)* ^*Hr *H2 4=84. *4 % V: r(/Vito/avg)t A^SLS. i=8 ^44 (window) SI 0 J=8 *»tt*48] ^ W ^35i; 
(Hcfrompilot)^ Qt^t *)3 434. *fl^ *HS mHJrompilotW 7ff*l (weight) t St-fr ^3 , ff : r(// c ) < H) 

jl i7i ^3 ^(//Jt a$*H? *M °)f-<H*! 2* *3°s. *te *3 £.3 

3^4. 

*3tt«1 5U°H. 42 433 <ff5Hff 0 pitotoi B )fc' JfrHS <jiS.^2l Sfl^ *<8 % Vi r(^te/)2] A^>t fi3*W 4)3). 

°s. tft*Kf 5* W£i *8£ ^3 a =8 tfH. 

I// u 
Hpa "' 2 " r= 1 A/ 

Jfl3»«l 3l°H. ^3 ^3&(///™v>;fo/)£ *>e« *14 £€• Tims. ?*H? 2* *3 ££ *H? *V *3 *3 

A 

H c frompilot' s * 2 (H cpitotavg* window) 

3?$ 6. 

^]3^ V <H1 SH-M. X)4 43£ °V2fl2] 4)3} <a^5LS. ^r-fc! <di 4£* fl*i «D« *3 £3 ^Co/h/*//^* T^rr 2£ l^i *flv3 * 



(H C +H cfrompilot* weight) 
CompH c = i\ + wighQ 

OFDM Beflo]^ -a^dong OFDM training symbol)4M 44 *MJ°.3. H3L% 4a# ^«*H? tfH4 Si°M. OFDM I=efl°N 

T1)(T2)5.^E1 4 ^ ^^(// c l)(^)# ZL 44 *M «-^r(7/ c l)(^)^ <*a<//^* ?*Hr 41 «4*. lfl-«B« ^!^^ *fl^ 

H^ilotavg)^ £*r&(error)* ?-^H St (Threshold)*)- h]SL*K? 43 «r44. A o v ^l^Mi i^m(error)^] ^^^.^ 3^ ^ 

i4 ^« * ^4 ^^H A o v 7l ^(//Jf 44 ^4* ^^1 *fl^ 0 o Vt a. 



£<3 1 



10*0.8+8^5 



2*0. 8+3.2=8. O^is 



0.8+3. 2+4j0^s 



0.8+3. 2+4. 0^s 

0.8+3. 2=4. 0/xS 



GliSlGNAUGll Datal 

»._ i- _■ ■ ^\ L ., ^ 



GI! Data2 



Signal detect .AGC, 
Diversity selection 



Channel and fine freq LENGTH SERVICE+DATA DATA 
offset estimatioin RATE 



Coarse Freq. 
offset est i mat in 
Timing syneboronize 



£^ 2 



Null 




0 


0 




n 




1 


1 




12 




2 


2 




#2G 




2C 


26 




Null 




27 


!FFT 27 




Mull 








Null 




37 


37 




*-26 




38 


38 




#-2 




62 


62 




#-1 




63 


63 





tine domain outputs 
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Sltm TAIL 




SICWL TAIL 




SIGiU TAIL 


(6 bits) 




(4 bits) 




(12 bits) 


"0""(T •0*0"0""0' 


P R 


R4 R3 R2 Rl 


USB 


LS8 


23l22l2ll20i 19118 


17|16 


15114113 112 


U|l0i9|8| 


7|6i5|4|3|2|l |0 



Transmit order 



£^ 4 



Constellation 


Parameter 


Coding tale 


1/2 


2/3 


3/4 


BPSK 


Data Rate 


6Mb»t/s 




9Mbit/s 




R4-R1 


1011 




mi 


QPSK 


Data Rate 


12Mbi t/s 




18Mbit/s 




R4-R1 


1010 




1110 


16QAM 


Data Rate 


24Mb i t/s 




36Mbit/s 




R4-K1 


1001 




1101 


64Qm 


Data Rate 




46 Mbit/s 


54Mbit/s 




R4-R1 




1000 


1100 



^ 5 



do d<M 5 d 17 P_ 7 d 18 



-26 -21 



d a P 7 d» 



21 



£^ 6 



I TIS.^3 *Ag*H Hcl?*M I 

r 




flags*) Hc^tfl^ 



HcpilnH ^E-a. 3^ 

Hc.Hcfrompiloifl) 7 r **1 33 
Hciroapilot jjfljgj 3$ 



HcpilotavgJflfl 



Hcfrcayilot^ _ j 



CoapiMfl 
4i Hc^fl CompHcA}^- 



7 
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\ 

| TUL£*el *I^Hi Hcl-?*r7|| 
L - 1 






| T2SL M WW Hc2?*}7] | 





Hc=(Rc!+Hc2)/2 



He*} MSI "flU Hc4°1*< 
A*Kcrrur)?ttf 



°N2 




Error > Threshold 



CoapJc4-8 



HcpilotH >W €£-f 33 
Hc.Hcfrapilot4 7HM 33 
HcfroopUot XK**7) 23 



Hcpilotavg*]*} 



Hcfroaipilot^|'t> 

X 



Co5Hc>K> 
tii 4i A l HcMRj CoopHc^fr 



Afl CanpKc 
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